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Abstract
In Romania, direct sales of raw milk to the final consumer is developed based on the local regulations. These 
are in accordance to European Regulation that must meet some quality requirements for the total number of 
germs, somatic cells, without antibiotics, coming from healthy animals who did not suffer from diseases that can 
be transmitted to humans through milk. Raw milk is sold in Romania in local markets and by automatic milk 
dispenser machines. Based on these regulations, a study regarding the quality and security to human health of 
raw milk was conducted on the commercialized milk in local markets and automatic milk dispensers. During May-
June 2014 samples of raw milk were collected from Cluj-Napoca local markets and automatic milk dispensers. All 
samples were kept to refrigeration conditions until the moment of analyze which took place at the sampling day. 
The following parameters were taken into account: fat content, protein, casein, lactose, nonfat dry matter, pH, milk 
freezing point, added water, antibiotics residues, milk urea, number of germ cells and somatic cells. All obtained 
results were verified by the validated methods applied. Our research can be forward conducted in order to verify 
the hygiene and composition of milk from the whole dairy chain. 
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INTRODUCTION   
At this moment transition period expired for 
Romania in order to achieve the requirements 
of hygiene cow’s raw milk. Farmers will have to 
comply with hygiene European quality standards 
in order to be able to market raw milk. 
Direct sales to the consumer are developed 
based on the Romanian regulations (ANSVSA 
111/2008; A.N.S.V.S.A. nr. 55/2010): total number 
of germs (max. 100,000 / mL and somatic cells 
(400,000 / mL), without antibiotic, to come from 
healthy animals that do not suffer from diseases 
that can be transmitted to humans through milk.
The assessment of raw milk quality presents 
interest also by taking into account the economic 
issue, such as milk price. According to Regulations 
the price is fixed considering mainly the content of 
fat and protein. Other factors that may contribute 
to the milk price are: germs count, somatic cell 
count, antibiotics, the procent of added water, as 
resulted from the freezing point. 
The number of persons consuming raw milk 
is increasing due to its taste, beneficial effects to 
human health, valuable nutriments undistroied 
by the thermal treatments (Oliver et al., 2009). 
Still, there is a risk assumed when consuming 
unpasteurized milk. 
The number of milk somatic cells – which 
variates according to season and lactation period 
(Nagy et al., 2013) -  increases in the presence of 
bacterial infections or tissue injuries (Nagahata et 
al., 1987) and negatively influences the quality of 
cheese by proteolitic enzymes present in mastitic 
milk, decreases the milk production and milk shelf-
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life and affect the physicochemical composition, 
flavor and its nutritional value (Nagahata et al., 
1987; Norman et al., 2011; Souza et al., 2012). 
The aim of the present study was to assess 
the hygiene and composition of commercialized 
raw milk in local markets and automatic milk 
dispencer machines. 
MATERIALS AND METHODS
Sampling
During May-June 2014, qualified personel 
collected samples from local markets and 
automatic milk dispencer, which were kept at 
refrigeration temperature for about 2 hours until 
the moment of analyze. 
Each sample received a code: raw milk collected 
from the automatic milk dispencer machines (MA1-
MA8) and local markets (MP1-MP7). 
Analysis of milk chemical composition and 
somatic cell count
We considered the content in fat, protein, lactose, 
casein, urea, pH and fat free dry matter in order to 
evaluate the chemical composition of raw milk. 
Based on international standard methods (ISO 
9622:2013) milk components were determined 
using CombiFoss™ FT+, a combination apparatus 
between MilkoScan™ FT+ and Fossomatic™ FC 
(FOSS, Denmark). 
MilkoScan returns milk chemical component 
values by using infrared light measurement 
(Fourier Transform Infra-Red Spectrophotometry 
principle). Analysis duration was about 30 
seconds. 
The electronic instrument, Fossomatic™ FC, 
used for the detection of somatic cell count (SCC) 
in milk, works based on the principle of coloring 
the somatic cells, than continues by counting them 
(flow cytometry). 
Milk sample was mixed with a fluorescent dye 
which colors the somatic cells DNA molecules. A 
very thin string of milk was put under the counting 
unit, which permitted only one somatic cell to pass 
at a time. In the counting unit sample was exposed 
to blue light, which cause them to emit red light. 
Thus, the instrument can count the cells. 
All samples were analyzed in triplicate and 
the final results are listed below. 
Total bacteria count
The hygienic quality of raw milk (total bacte-
ria count) was analyzed by using BactoScan FC 
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Sample 
code
Fat content 
(g/100 g)
Protein 
content 
(g / 100 
g)
Casein 
(g / 100 
g)
Lactose 
(g / 100 
g)
Fat free 
dry 
matter 
(g / 100 
g)
pH
Urea mg 
/ dl
MA1 3.33 2.92 2.38 4.43 8.04 6.45 18.10
MA2 3.75 3.38 2.78 4.65 8.73 6.63 24.20
MA3 6.64 3.37 2.76 4.59 8.74 6.52 20.10
MA4 3.81 3.23 2.66 4.71 8.63 6.62 19.40
MA5 4.07 3.23 2.65 4.70 8.63 6.63 20.30
MA6 3.77 3.44 2.84 4.72 8.87 6.62 22.50
MA7 3.96 3.43 2.84 4.72 8.86 6.63 22.80
MA8 4.23 3.23 2.64 4.64 8.55 6.66 40.70
Mean 
value
4.20 3.28 2.69 4.65 8.63 6.60 23.51
MP1 5.19 3.07 2.52 4.64 8.44 6.53 21.30
MP2 1.80 2.96 2.45 4.60 8.19 6.60 29.80
MP3 4.65 3.01 2.50 4.66 8.39 6.56 21.50
MP4 4.19 2.82 2.31 4.65 8.18 6.63 28.80
MP5 6.62 3.23 2.67 4.64 8.62 6.54 19.90
MP6 4.35 3.29 2.69 4.54 8.51 6.60 21.90
MP7 4.33 3.30 2.69 4.54 8.51 6.59 19.30
Mean 
value
4.45 3.10 2.55 4.61 8.41 6.58 23.21
Tab. 1. Chemical assessment of raw milk provided from local producers and automatic 
milk dispensers machines
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(FOSS, Denmark), method also descriebed by 
Wojciechowski et al. (2014). 
The instrument s working principle is flow 
cytometry. Sample passed through a capillary tube 
illuminated in front of a microscope objective. Every 
cell was registered by photo electronics attached 
to the microscope. The sample was incubated and 
the mechanical treatment was employed in order 
to disintegrate all milk components exepting the 
bacteria. All bacterial clusters were united. The 
bacteria was colored with DNA-specific coloring 
medium and at the measuring point, the sample 
was exposed to a laser source light, forcing the 
colored bacteria to emit red light (one red light 
for every passing bacteria). The electronic count 
pulses are presented on the PC monitor as an 
analysis diagram.
All samples had results in less than an hour.  
Assesement of possible milk adulteration 
Inhibitors
The possible presence of antibiotics in milk 
was determined using BRT Inhibitor test (AiM, 
Germany).
Freezing point depression of milk 
This analysis, used to detect the adulteration 
of water in milk, was conducted by using 
Cryoscope (FOSS, Denmark). Due to the different 
relative density between water and milk (soluble 
components of milk – lactose, salts etc.), milk 
freezes below the freezing point of water. If milk 
is adulterated with small amounts of water, than 
its freezing point is higher. The cryoscope was 
calibrated to the Centigrade (°C) scale before the 
sample analysis. Cryoscope can indicate values 
between -0.517 and -0.527 °C (the calibration 
interval).  
Sample code
Freezing 
point 
(mC)
Added 
water %
Antibiotics 
residues
MA1 -0,509 1,20 Negativ
MA2 -0,516 0,00 Negativ
MA3 -0,526 0,00 Negativ
MA4 -0,527 0,00 Negativ
MA5 -0,527 0,00 Negativ
MA6 -0,523 0,00 Negativ
MA7 -0,526 0,00 Negativ
MA8 -0,527 0,00 Negativ
MP1 -0,527 0,00 Negativ
MP2 -0,532 0,00 Negativ
MP3 -0,514 0,20 Negativ
MP4 -0,513 0,40 Negativ
MP5 -0,526 0,00 Negativ
MP6 -0,519 0,00 Negativ
MP7 -0,518 0,00 Negativ
Tab. 2. Assessment of possible raw milk adulte-
ration – freezing point, the presence of antibiotics 
Fig. 1. Evaluation of milk somatic cell counts in samples collected from local markets and automatic 
milk dispencers
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RESULTS AND DISCUSSION   
Raw milk chemical composition plays an 
important role in assessing milk shelflife, flavor 
and organoleptic properties of pasteurized milk 
and milk processed products. 
Chemical composition of raw milk provided 
from local producers (commercialized in local 
markets) and automatic milk dispencer machine 
is presented in Tab. 1.
Data indicating the possible milk adulteration 
is shown in Table 2.
Our analysis indicated no antibiotics residues 
and three samples having water addition – MA1, 
MP3 and MP4.
Considering SCC (Fig. 1), a single sample of 
raw milk from automatic milk dispencers was in 
the limits required by European regulations. Total 
number of germs did not exceeded the limit in two 
samples – MA4 and MA5 (Fig. 2). 
CONCLUSION
EU Regulations should be applied in dairy 
food chain from farm to the marked milk. A better 
control programme is neccesary for evaluation of 
milk quality and microbiology in order to avoid 
the risks to human consumption; can help the 
bottle labelling for a better identificatin of local 
producer, hygienic procedures applied and the 
monitoring of storing temperatures.
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Fig. 2. Evaluation of total number of germs in samples collected from local markets and automatic milk 
dispencers
